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A STUDY ON THE REMOVAL OF DENTINAL SMEAR LAYER
BY DENTIN CONDITIONER

Hyun Mi Ahn, Ho Hyun Son
Department of Conservative Dentistyy, College of Dentistry, Chonbuk National University

The purpose of this study was to observe the effect on the removal of dentinal smear layer and
morphological changes of reduced dentin surfaces by various dentin surface conditioners. Thirty-two
healthy human premolars extracted due to periodontal or orthodontic reasons were used. The teeth
were cross-sectioned to expose dentin at the middle portion of the crown with diamond rotary saw.
The specimens were then divided into 8 groups. The sectioned dentin surfaces in group 1 to 4 were
grinded with No. 400 grit silicone abrasive paper and those in group 5 to 8 were cut with # 700 carbide
bur under air-water spray. The grinded or cut dentin surfaces were conditioned with 3% H,O, Dentin
Conditioner(GC Inter. Corp., Japan), and Scotchprep(3M Dent. Prod., U. S. A) according to manufacturer’s
directions. All the specimens were dried in room temperature for 48 hours, and gold-coated with Eiko
ion coater(Eiko-engineering Co.), and observed in Hitachi S-450 Scanning electron microscope at 15-25
KV.

The following results were obtained ;

The dentin surfaces grinded with the silicon abrasive paper were rougher in texture and heavier

in amount of smear layer than those cut with the carbide bur.

2. Scrubbing of 3% H,0. was not effective in removing dentinal smear layer.

3. 20-second conditioning of Dentin Conditioner (GC Inter. Corp) resulted in the removal of a significant

amount of the smear layer without removing the tubular plugs and dissolving the peritubular dentin.

Scotchprep removed the smear layer very effectively. But at the same time it dissolved the peritubular

dentin.

5. Irrespective of the uses of the silicon carbide abrasive paper or the carbide bur the morphological
changes of dentin surfaces treated with the same conditioning agents were similar.
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Scotchprep & ©]8-3tt}H(Table D).

Table 1. Dentin Conditioners used in this experiments.

Conditioner Composition Manufacturer
Hydrogen Peroxide 3% H0,
Dentin conditioner 10% polyacrylic acid G-C Inter. Corp
Scotchprep HEMA, Maleic acid 3M Dent. Prod.
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Schematic illustration of tooth sectioning
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Table 2. The effectiveness of removal of smear layer according to the conditioning procedure.

Preparation
Method

Conditioning

Materials

Grinding with No. 400
Silicon abrasive paper

Cutting with No. 700
Carbide bur

Not conditioned

Heavy amount of debris remained

3% H:0. Not effective Not effective
Dentin Conditioner Effective* Effective*
Scotchprep Very effective™* Very effective**

Less amount than left

* Smear plugs remained
** Peritubular dentin dissolvod

Al GEb T, ol @9 EFo g @Fgola e
§717F wgshtel gEEHJoH, AU A
smear plug F°1E 2-3um A= Z 4t A ojx
Ak, 2 oA E Fold EFL UiRE I&
3oz ¥9o9x AAHFig 3,4).

3 : Dentin Conditioner ol ]% o}d F3F4
e 99 F AYEHE g2 R ¥R
=LFe AAFHAR, ABYTdd ESAde
smearplug & FEEHIL glow, 3] RE Fo}
Aol MEEAe F+E BFEH UL (Fig 5).
2 FF Fold e g3 AT FFL Holx
%3 AT (Fig. 6).

4 T © Scotchprep ol ¢} % 739 Dentin Conditio-
ner & BB EFF =o3o AAY A
#9 MYAEt FIMHARN R Qlen @F Ao}
9 4388 EEE 34 FEF o Yehtz vk
(Fig. 7). 284} BFAHANX Y smear plugt HE
FEHo2E £3l50 JAAT ol BFe
o IEHA oy 13ume A AlBUE
44= 3 At (Fig 9.

53 ! RXFSEA Carbide bur 2 EHAF
EFNge ZUFY FPAEIL AukR o
AREE & F AU oA Ee 2oy #
FRoldel g€ UAY = AU (Fig. 9).
Bur 9] ] gis] Moz YAHE FE0
Aoy F=31¢ g oA (Fig 10).

6T : 5T (HRT)ol Hl3] Solgt AN
#HEY & AT AF9 EEo] T v
FRAAL Yot o}y §FFoldo} @A}
Ao A€ §43) FEA L F AAF(Fig 11).
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A A X 24um 2] smear plug 7} oA BRHE
dAH R glen] A Agolu &7t dojd
BoE 3 4+ AR Fig 12).

7% 5,60 ¥l 223 A ALHAT} FRHEA
vehta glen, 228 smear plug 9 %] 3T
v3 7153 JRXcH(Fig 13). AR o
Byol AFAYT7F 2-3um ¢ smear plug 2 BHA
AR TH(Fig. 14).
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69

AoldE PN Y gy XL ¥Ry
A2 whgAe] dol AAFYo] AH e HES
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7] S8 ¥AgordH #Fgold e v
4337t Z Hol gl RS JUYPoz ol
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EZesi2Ed NHES XFd i 3% 2FE
W 3tA ek, & 439X = Dentin Conditio-
ner & AH8-§ 23 McLean 59 Q72 #E% A9
235 E A28 gy AvkA ARg-Fo) A
¢ GREAA smear plugZt AAE EHFE B
ol U} YwtHo 2 AgHJAE polyacrylic
acd 8] FEE 1048% A=Y AL H3n JAT
289<¢ Juz2 SI3NE F e TR 4@
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2L ¢+ U =F dzTZH 3% HO0.E
A o Heol YAHE =HF9 FAe o
B350l 23umoliL AvkAt carbide bur & A}
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%] NTG-GMA ¢} Z-& AAE4 Al (surface ac-
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ALg-3te] Agolde)] & AEFH S RoE 5 A
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1. Carbide burell &3] HFAHE =3 vs) A
ulx)o] Q3 PP mgEo] Folu E ¥
Aol F7HHAR FHE By

2. ArlAE Aupg Fojy bhur 2 AT ¢ =
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Yelta oy, SAld BRI #F Ao}
A9 $3x Y.
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Fig. 2. Dentin surface and edge of fractured surface
in Fig 1. X2000.

i S

Fig. 1. Dentin surface ground with No. 400 grit SIC
abrasive paper. X3000.

Fig. 3. Dentin surface scrubbed with 3% H,0, after Fig. 4. Fractured dentin surface treated with 3% H,0,
abrading with SIC paper. X3000. in Fig 3.X 2000.
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Fig. 5. Dentin surface scrubbed with Dentin Condi- Fig. 6. Dentin surface scrubbed with Dentin
tioner abrading with SIC paper. X3000. Conditioner in Fig 5. X

Fig. 7. Dentin surface treated with scotchprep after Fig. 8. Fractured dentin surface treated with scotch-
abrading with SIC paper. X 3000. prep in Fig 7. X 3000.
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Fig. 9. Dentin surface ground with No. 700 carbide Fig. 10. Dentin surface and edge of fractured surface
bur. X3000. in Fig 9. X 2500.

Fig. 11. Dentin surface scrubbed with 3% H,Q. after Fig. 12. Fractured surface freated with 3% Hy0; in
cutting with the carbide bur. X3000. Fig 11. X3000.
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Fig. 13. Dentin surface scrubbed with Dentin Condi- Fig. 14. Fractured surface scrubbed with Dentin Co-
tioner after cutting with the carbide bur. X nditioner in Fig 13. X 2000.
3000.

Fig. 15. Dentin surface treated with scotchprep after  Fig. 16. Fractured dentin surface treated with scot-
cuting with the carbide bur. X 3000. chprep in Fig 15. X3000.
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